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The molecular structure of the title compound, C28H20N4O6, 
consists of three fused six-membered rings {A,B,C) and one 
five-membered ring (D). The latter is linked to an isoxazole 
ring (E) via a methylene unit. A 4-nitro-phenyl substituent (F) 
is attached to the isoxazole. The fused five and six-membered 
rings {C,D) are almost coplanar with an r.m.s. deviation of 
0.0345 A and make a dihedral angle of 9.40 (8)° with ring A. 
The isoxazole and 4-nitro-phenyl rings (E,F) are also almost 
coplanar with the imidazole and the fused adjacent ring {C,D), 
forming a dihedral angle of 11.4 (6)°. The crystal packing 
displays intermolecular C— H- ■ O hydrogen bonding. An 
intramolecular C— H- ■ O interaction also occurs. 

Related literature 

For the biological activity of anthraquinone derivatives, see 
Agarwal et al. (2000); Barnard et al. (1995); Chen et al. (2007) 
Haug et al. (2003); lizuka et al. (2004); Koyamaa et al. (2002) 
Su et al. (2005); Wu et al (2005); Yen et al. (2000). For a 
derivative of the title compound, see: Afrakssou et al (2010). 
For the use of related compounds as synthetic dyes, see: Simi et 
al. (1995). For puckering parameters, see: Cremer & Pople 
(1975). 




Experimental 

Crystal data 

C28H20N4O6 
= 508.48 
Monoclinic, Pl^/n 
a = 10.0780 (3) A 
b = 22.7094 (6) A 
c = 11.2729 (3) A 
= 113.809 (1)° 

Data collection 

Bruker APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS, Bruker, 2009) 
= 0.704, r„„ = 0.745 

Refinement 

R[F^ > 2a(F^)] = 0.040 

wR{F^) = 0.111 

S = 1.00 

4828 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2360.41 (11) a' 
Z = 4 

Mo Ka radiation 
II = 0.10 mm"' 
r = 296 K 

0.40 X 0.14 X 0.11 mm 



47772 measured reflections 
4828 independent reflections 
2998 reflections with / > 2o-(/) 
Ri„. = 0.048 



343 parameters 

H-atom parameters constrained 
Ap„„j = 0.12 e A"' 
Ap„i„ = -0.15 e A"^ 



D-H- - A 


D-H 


H - .4 


D-A 


D-H- - A 


C7-H7-01' 


0.93 


2.60 


3.516 (2) 


169 


C18-H18B- ■ 02" 


0.97 


2.37 


3.333 (2) 


170 


C26-H26B- ■ 01' 


0.97 


2.55 


3.379 (3) 


144 


C16-H16^-02 


0.97 


2.10 


2.902 (2) 


141 


Symmetry codes: fi) .v 


+ 1, -y + l,z' 


hi; (li) -.v + 1,- 


-y + 2, -z. 





Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT- 
Plus (Bruker, 2009); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 1997); software used to prepare 
material for publication: SHEEXE97. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: IM2283). 
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3-Allyl-l-{[3-(4-nitrophenyl)-4,5-dihydro-l,3-oxazol-5-yl]methyl}-l//-aiithra[l,2-fin imidazole- 
2,6,ll(3//)-trione 

Z, Afrakssou, A, Haoudi, R Capet, C. Rolando and L, El Ammari 
Comment 

Recently, a number of pharmacological tests revealed that anthraquinone derivatives present various biological activities 
including antifungal (Agarwal et ah, 2000), antimicrobial (Wu et al, 2005), anticancer (Koyamaa et al, 2002; Su et al, 
2005; Chen et al. , 2007), antioxidant (Yen et al, 2000; lizuka et al. , 2004), and antihuman cytomegalovirus activity (Barnard 
etal, 1995). 

Aminoanthraquinone derivatives are a class of compounds largely used as phytotherapeutic drugs (laxatives, sedatives 
and antikidney and antibladder stones) and colouring agents (in the food, cosmetics and textile) (Simi et al, 1995). Anthra- 
quinone derivatives have also been utilized for the activation of human telomerase reverse transcriptase expression (Haug 
et al, 2003), and they act as telomerase inhibitors or activators. 

Due to their importance, in a previous study we have synthesized l,3-diallyl-l//-anthra[l,2-(i]imidazole-2,6,l l(3//)-tri- 
one (Afrakssou et al, 2010). Here we have focused on the reactivity of the exocyclic C=C bond of the allyl substituents to- 
wards nitriloxides. The latter are produced as intermediates in the dehydrohalogenation of 4-nitrobenzaldoxime by a solution 
of sodium hypochlorite. The oxime then reacts with l,3-diallyl-l//-anthra[l,2-(f] imidazole-2,6,1 l(3/f)-trione in a biphasic 
medium (water-chloroform) at 0°C during 4 h to a unique cycloadduct 3-allyl-l-[3 -(4-nitro-phenyl)-4,5-dihydro-isoxazole- 
5-ylmethyl] -1,3-dihydro-anthra [1,2 d] imidazole-2,6,1 1-trione (Scheme 1). Due to this reaction sequence aracemate of the 
title compound which shows a stereogenic center at C(17) is formed. 

Fig. 1 shows the molecular plot of the crystal structure of the title compound. The isoxazole (E) adopts an envelope 
conformation on C(17) as indicated by the Cremer & Pople (1975) puckering parameters Q2 = 0.2117 (19) A and (p2 = 
141.6 (5)°. Moreover, ring (B) has a twisted conformation, with puckering parameters Q = 0.1480 (19) A, 9 = 114.6 (8) ° and 
9 = 139.7 (8) °, whereas all other rings are planar. The dihedral angles between fused five and six-membered rings (C,D) and 
the isoxazole ring (E) is 11.4 (6)°. The torsion angle between C27 — C26 — N2 — CI is 87.42 (0.22)°. In the crystal, adjacent 
molecules are linked by intermolecular C-H - 0 hydrogen bonding as shown in Fig. 2 and Table 1. 

Experimental 

To a solution of 1,3 -diallyl-177-anthra[l,2-(f] imidazole-2,6,1 l(3//)-trione (0.3 g, 0.87 mmol) and 4-nitrobenzaldoxime (0.36 
g, 2. 1 7 mmol) in chloroform (16 ml) was added dropwise a 24% sodium hypochlorite solution (8 ml) at 273 K. Stirring was 
continued for 4 h. The organic layer was dried over Na2S04 and the solvent was evaporated under reduced pressure. The 
residue was then purified by column chromatography on silica gel using a mixture of hexane/ethyl acetate (1/1) as eluent. The 
title compound is formed as a racemate (Yield: 35%). Orange crystals are isolated after the solvent was allowed to evaporate. 
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Refinement 

All H atoms were located in a difference map and treated as riding with C — H = 0.93 A for all aromatic H atoms, 0.97 A 
for methylene and 0.98A for methine with (7iso(H) = 1.2 {/gq aromatic, methylene and methine. The C-bound H atoms of 
the allyl group were positioned geometrically and treated as riding with C — H = 0.93 A (H27, H28A and H28B) and 0.97 
A (methylene) with (7iso(H) = 1.2(7eq. 

The reflections (0 2 0) and (Oil) were omitted because the difference between their calculated and observed intensities 
are very large. They are affected by the beamstop. 



Figures 




Fig. 1. : Molecular plot of the title compound with the atom-labelling scheme. Displacement 
ellipsoids are drawn at the 50% probability level. H atoms are represented as small circles. 



Fig. 2. : Partial packing view showing the intermolecular C-H - O interactions. 



3-Allyl-1-{[3-(4-nitrophenyl)-4,5-dihydro-1,3-oxazol-5-yl]methyl}-1H- anthra[1,2-£/|imidazole-2,6,11(3H)-trione 



Crystal data 

C28H20N4O6 
M,.= 508.48 
Monoclinic, P2\ln 
Hall symbol: -P 2yii 
0 = 10.0780 (3) A 
6 = 22.7094 (6) A 
c= 11.2729 (3) A 
|3= 113.809 (1)° 
K= 2360.41 (11) A^ 
Z = 4 



^"(000) = 1056 

Z)x= 1.431 Mgm"^ 

Melting point: 471 K 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 7395 reflections 

9 = 2.4-21.5° 

(1 = 0.10 mm"' 

r=296K 

Prism, yellow 

0.40 X 0.14 X 0.11 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and CO scans 



4828 independent reflections 

2998 reflections with/> 2a(/) 
= 0.048 

, = 26.4°, e,„i„ = 2.5° 
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Absorption correction: multi-scan i, _ _i o 

(SADABS, Brulcer, 2009) ~ -12^12 

= 0.704, r„ax = 0.745 k = -28^28 

47772 measured reflections / = -12^14 



Refinement 

Refinement on ifi 
Least-squares matrix: fiiU 

R[F^ > 2a(F^)] = 0.040 

wR{F^) = 0.m 

S= 1.00 

4828 reflections 
343 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: diflerence Fourier map 
Hydrogen site location: inferred fi^om neighbouring 

sites 

H-atom parameters constrained 

w = l/[a^(Fo^) + (0.0455P)^ + 0.4447P] 
where P = (Fo^ + 2FcV3 
(A/a)max = 0.001 
Apmax = 0.12eA"3 

Apmin = -0.15 e A"^ 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two Is. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on ifi , conventional 

i?- factors R are based on F, with F set to zero for negative F . The threshold expression of -F > 2o{F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, /^-factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 


JI- */u 


CI 


0.6321 (2) 


0.82375 (9) 


0.19097 (19) 


0.0612 (5) 


C2 


0.85135 (19) 


0.84194 (8) 


0.35084 (17) 


0.0552 (4) 


C3 


0.81023 (17) 


0.89317 (8) 


0.27367(15) 


0.0502 (4) 


C4 


0.90411 (17) 


0.94182 (7) 


0.30538(15) 


0.0475 (4) 


C5 


1.04177 (18) 


0.93398 (7) 


0.40936(15) 


0.0505 (4) 


C6 


1.0776 (2) 


0.88249 (8) 


0.48157 (16) 


0.0593 (5) 


H6 


1.1683 


0.8794 


0.5498 


0.071* 


C7 


0.9829 (2) 


0.83582 (8) 


0.45530(17) 


0.0622 (5) 


H7 


1.0064 


0.8018 


0.5055 


0.075* 


C8 


1.1555 (2) 


0.97997 (8) 


0.44241 (17) 


0.0574 (4) 


C9 


1.1231 (2) 


1.03401 (8) 


0.36364 (17) 


0.0556 (4) 


CIO 


0.98508 (19) 


1.04342 (7) 


0.26723 (16) 


0.0527 (4) 


Cll 


0.86591 (19) 


1.00068 (8) 


0.24546 (16) 


0.0524 (4) 


C12 


1.2303 (2) 


1.07627 (9) 


0.3858 (2) 


0.0712 (5) 
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U.Uloo (5 ) 


A AACO iQ\ 

— U.UUjo (o) 


Co 


U.Ujzo 


(11) 


U.UOOo 


(12) 


A A/inc 

u.U4yj 


(9) 


A AAC7 /0\ 

u.uuj / (y) 


A A1 1 C fQ\ 

U.Ul 1 J (o) 


A AA1 o /n\ 

U.UU lo (y) 




A AAOI 




U.U014 


(1^) 


A ACTQ 

U.Uj /O 


(^^) 


A AA-J 1 /I A\ 

U.UU31 (lUJ 


A A1 OA /'Q^ 

u.uiyu (y) 


A AAO 7 (CX\ 

U.UU 1 1 yy) 




A AC /I A 


(llj 


A A/;c/i 
U.U0j4 


(1^) 


A A/|'7A 
U.U4/U 


(9) 


_A AA 1 e /Q-V 

u.uuij (yj 


U.U14J (yj 


—A AAOO 

u.uuyy yo) 




A A^Q/1 


(11) 


A Ci'^An 

U.Uj4 / 


(11) 


A ACC7 

U.Uj J / 


(10) 


A AAIT /'n\ 

— U.UU3 / (y) 


A AO CI /OA 

u.U2ji (y) 


A A1 /I /I 

— U.U144 (o) 




A A^S/1 


(^^) 


A A/1 SQ 
U.U4c5y 


(lU) 


A A^AQ 

u.ujoy 


(lU) 


A AA^7 

U.UUj / (o) 


A AOQ/l CQ\ 

u.U2y4 (y ) 


A AAO^ {Si\ 

U.UUoj (o) 


1 


A A/IQC 


(11) 


A ACQ 1 

U.UjoI 


(11) 


A ACI "2 

U.Uj 13 


(9) 


A AAT? /'0^ 

u.uu / / (y) 


A AO 1 Q {Q\ 

U.U2 ly (o) 


A AACC {Q\ 

— U.UUj J (o) 




A ATAA 
U.U /UU 


(13) 


U.UO /U 


(13) 


U.U /3 / 


(13) 


AA111 

— U.Ul 31 (11) 


A AO CO ^^ ^\ 
U.U2jo (11) 


A A 1 CI ^^ fW 
— U.Ul j3 (lU) 




A AO 1 n 


(16) 


A A/^T 1 

U.UoZl 


^^ A\ 
(14) 


A 1 A 1 A 
U.lUlU 


(17) 


A Alio 1 OA 

— u.uijy (12) 


A A/1 A A ^^ A \ 

U.U444 (14) 


A A 1 /I A ^^ o\ 
— U.U14U (12) 


i^i /I 


A AO 1 ^ 


(17) 


A ACAT 


(11) 


A Aono 

u.uyyo 


(16) 


A AA/1 O /'I 1 \ 

U.UU4o (11) 


A AC/ii ^^ A\ 
U.Uj43 (14) 


A AAA/1 ^^ ^ \ 
(11) 




A ATI Q 


(,13) 


A ACCQ 


(^^) 


A f\nAQ 
U.U /4<S 


(12) 


A A1 AT /'I A\ 

U.UlU / (lU) 


U.U3 / I (11) 


—A AA 1 1 {Q\ 

U.UU 13 (y) 


CiO 


A Aim 


(y) 


A A/^T/l 
U.UO /4 


(11) 


A A/i 1 1 

U.Uol 1 


(11) 


A AAOn 

U.UU2y (5 ) 


A A 1 /I 7 fQ\ 

U.U14/ (o) 


A AAAO f(W 

u.uuuo (y ) 


Ci / 


A A/1 1 1 


("I AA 

(10) 


A A/^ni 


(12) 


U.UoUo 


(10) 


U.UU20 (y) 


A A 1 C 1 fQ\ 

U.UIjI (o) 


A AAOO fCi\ 

— U.UU2 / (y) 




U.U4iz 


(10) 


A ATOO 

u.u/yy 


(13) 


A AC7C 

U.Uj / j 


f 1 fW 

(10) 


A AA 1 C /'0^ 

u.uu 1 J (y) 


A A 1 1 1 {Q\ 

U.U131 (o) 


A AAOC 

—yj.yjyjzj (y) 




A f\-tnn 
U.Uj / / 


(lU) 


U.U/4Z 


(1^) 


A ACAQ 

U.UjUo 


(9) 


A AA-5Q /Q\ 

u.uu3o (y) 


A A1 An 

U.U14/ (o) 


—A AA/IQ {Q\ 

u.uu4y (y) 




A A/i ')A 
U.U4ZU 


(lU) 


u.uovz 


(12) 


A AC AT 

U.UjU/ 


(9) 


U.UUZO [o ) 


A A 1 f>.Si 
U.U 1 DO {<S ) 


A AAOO {'>i\ 
U.UUyo yo) 




A A^AA 


(^^) 


A AAS 1 

U.UoSl 


(13) 


A a/;aq 

u.uouy 


(^^) 


A AAO/l /Q^ 

U.UU24 (y) 


A AAQA 

\J.\J\Jy\j (y ) 


A AAO /I {Qi\ 

u.uuo4 (y) 




A AAAA 

U.UoUU 


(13) 


A ATI /: 

U.U/ 10 


(13) 


A AA/IQ 

u.U04y 


(12) 


A AAAO /"I 1 ^ 
U.UU02 (11) 


A A 1 AO ^^fw 
U.U luy (lU) 


—A AAQ^ /I A^ 

U.UUoj (lU) 


y^zj 


U.U064 


(14) 


A ACQO 

U.UjoZ 


(12) 


u.u/3y 


(12) 


A AA1 /; /■! A\ 

U.UUlO (lU) 


A AIAQ /"I T\ 

u.U3uy (11) 


—A Ai 1 1 ^^ (w 
U.U113 (lU) 




A A^^l 


(13) 


A AT /1 1 

U.U /43 


^^ A\ 
(14) 


A AQQQ 

u.Uooy 


^^ A\ 
(14) 


A AA77 ^'^ ^\ 
—U.UU / / (11) 


U.U2y3 (11) 


A Al 10 ("l OA 

— U.U13o (12) 




A A/1 1 7 
U.U41 / 


(lU) 


A AS 1 C 

U.Uc51c5 


(14) 


A AAS1 

U.UDcSj 


(12) 


A AAA1 / 1 f\\ 

(lU) 


A A1 7/1 fQ\ 

U.Ul /4 (y ) 


A AAA1 /"l (\\ 

(lU) 




A a/;/;q 
U.UOOO 


(13) 


u.uoyz 


(13) 


A AQCC 


(14) 


—A A1 1 4 /"I 1 ^ 
U.Ul 14(11) 


A AOOl /"I 1 ^ 
U.U2 /3 (11) 


A A1 0^ 

U.U12J (11) 


/ 


U.Uo4 / 


(14) 


U.Uo34 


(13) 


A AA 1 ^ 

u.uy 1 J 


(16) 


A AA in /■ 1 1 \ 

— u.uuiy (11) 


A A 1 7A 1 7\ 

U.Ul fy (12) 


A AA/1 1 ^^ ^\ 
U.UU4 /(II) 


Czo 


A AOOI 


(16) 


A AAOO 

u.uyzo 


(17) 


A 1 A 1 C 

U.lUl J 


(Is) 


A AAA A 1 /I \ 

— u.uuuy (14) 


A ai/;a /■! c\ 
U.Ujoy (1 j) 


A A1 1 O /'I A\ 

—U.Ul 12 (14) 




A A/IAT 
U.U4UZ 


(o) 


A A/^/1 

U.U040 


(10) 


A ACQ 1 

U.UjoI 


(8) 


A A A ] 1 ^'7\ 

—U.UU 12 ( /) 


A A 1 /i/1 /'7\ 

U.U 1 04 ( / ) 


A AAAO i'n\ 

U.UUUo (/) 


JNz 


A ACC/I 

U.Ujj4 


(10) 


A A/; A/I 

U.UoU4 


/"I A^ 
(10) 


U.U /U3 


/"I A^ 
(10) 


A AAC 1 /'Q^ 

— U.UUjI (o) 


A AO 1 /; /'Q^ 
U.U2 10 (o) 


A AAOA {Q\ 

U.UU /U (o) 


XT! 


A A/IAO 

U.U4U5 


(6) 


A ATO/i 

U.U /yo 


(11) 


A ACOO 

u.Ujys 


(9) 


A AA^/1 /'Q\ 

U.UUj4 (o ) 


A A 1 00 /'7\ 

U.Uloo ( /) 


A AA 1 A fQ\ 

U.UUlU (o ) 




A AQAl 

u.uyui 


(10) 


A r\/^/^ 1 
U.Uool 


(13) 


A 1 1 /i A 

U.l 100 


(1 ') 


A AA/1/1 ^^ o\ 
U.UU44 (12) 


A A/1 OA /■! /lA 
U.U420 ^^14J 


A AAQA /■! 1\ 

u.uuyo (12) 


Ol 


A ACCI 

0.0551 


(8) 


0.0801 


(10) 


0.0868 


(9) 


A A1 cn /n\ 
—0.0157 (7) 


A A 1 m /■'7^ 

0.0197 (7) 


—0.0064 (7) 


02 


0.0528 


(8) 


0.0662 


(8) 


0.0803 


(9) 


0.0133 (6) 


0.0230 (7) 


0.0037 (6) 


03 


0.0639 


(9) 


0.0907 


(11) 


0.0692 


(8) 


-0.0144 (8) 


-0.0008 (7) 


0.0015 (7) 


04 


0.0420 


(V) 


0.0861 


(10) 


0.0672 


(8) 


0.0113 (6) 


0.0182 (6) 


0.0102 (7) 


05 


0.1209 


(16) 


0.0787 


(12) 


0.1199 


(14) 


0.0141(11) 


0.0344(13) 


0.0101 (10) 


06 


0.1056 


(16) 


0.0775 


(12) 


0.233 (3) 


-0.0174(11) 


0.0507 (16) 


0.0068 (14) 



Geometric parameters (A, °) 



CI— 01 


1.221 (2) 


C16— H16B 


0.9700 


CI— N2 


1.371 (2) 


C17— 04 


1.456(2) 


CI— Nl 


1.392 (2) 


C17— C18 


1.518 (2) 


C2— C7 


1.379 (2) 


C17— H17 


0.9800 


C2— N2 


1.384 (2) 


C18— C19 


1.502 (2) 


C2— C3 


1.411 (2) 


C18— H18A 


0.9700 


C3— C4 


1.404 (2) 


C18— H18B 


0.9700 


C3— Nl 


1.405 (2) 


C19— N3 


1.286 (2) 
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C4 — CD 


1 A OA 

1.4zU (Z) 


1 A /^OA 

ciy — czu 


1 ACl {1\ 

1.4oi (i) 


/^A 1 
LA — Cil 


1 Ann 
1.4/ / (Zj 


/^OA /^01 

CzU — Cz 1 


1 QAA {'^\ 

i.iyu (z) 


— Co 


1 ion /n\ 
l.io/ (zj 


CzU — CzD 


l.iyo (z) 


Cj — Co 


1 AQ1 /'o^ 
1.4oi (zj 


Czl — Czz 


l.i /y (i J 


Co — C/ 


l.i /O (Z) 


f~^n 1 uo 1 
Czl — MZl 


A AIAA 

u.yiuu 


Co — Mo 


A mAA 


f~^nn f~^ni 
Czz — Czi 


1 ini (i\ 
1 .i 15 (i J 


C/ — xi/ 


A A'^AA 


/^OO XJOO 

Czz — MZz 


A A'^AA 

u.yiuu 


Co — KJJ 


1.ZZ4 \Z) 


Czi — Cz4 


l.i /o (i J 


Co — cy 


1 /no <"3\ 
1.4 /z (i) 


Czi — JN4 


1 .4 / I (i) 


cy — ciz 


1 TAA 

l.iyU (ij 


Cz4 — CzD 


1 .i /4 (i ) 


cy — clu 


l.iyi (z) 


/^O /I XJO A 

Cz4 — Mz4 


A A'iAA 

u.yiuu 


ClU — CI J 


1 lAT /">\ 

l-iVz (z) 


CzD — MzD 


A A1 A A 

u.yiuu 


ClU — CI 1 


1.4o0 (Z) 


Czo — JNz 


1.4DD \l) 


CI 1 — (Jz 


1.ZZ04 (ly) 


Czo — Cz / 


1 /I AA {1 \ 

i.4yu (i) 


Ciz — Cli 


1.371 (3) 


Czo — MZoA 


A A^AA 

u.y /uu 


i^l '1 XJ1 '1 

Clz — ^rllz 


A AIAA 

U.ViUU 


Czo — MZOD 


A A'TAA 

U.y /uu 


Cii — Ci4 


1 inz {i\ 
l.i /D (ij 


Cz / — Czo 


1 .zy4 (i J 


"3 XJ1 "5 

Cli — rili 


A A'3AA 

u.yiuu 


Cz / — M2 / 


A A'5AA 

u.yiuu 




1 104 

1 .JOt \J ) 


POQ TTORA 




C14 — H14 


0.9300 


C28 — H28B 


0.9300 


C15 — ^HIS 


0.9300 


N3 — 04 


1.408 (2) 


C16 — ^Nl 


1.460 (2) 


N4 — 06 


1.206 (3) 


C16 — C17 


1.514(2) 


N4 — 05 


1.224 (2) 


C16 — ^H16A 


0.9700 






1 1 XT'! 

Ul — Ci — JNz 


lzo.55 (Vis) 


f^A f~^'\n LJ 1 T 

U4 — CI / — ^Ml / 


1 1 A O 

UU.o 


1 /"^ 1 M 1 

Ul — CI — \\i 


1 OiC "50/1 0\ 

Vlb.il (loj 


/^liC r*^\n XJT7 
ClO — CI / — Ml / 


1 1 A O 
IIU.O 


JNz — CI — JN 1 


1 na OA /I 
iUo.oU (lOJ 


o r^'Kn XJ1 n 
Clo — CI / — Ml / 


1 1 A O 
IIU.O 


/~"7 ATI 

C/ — Cz — JNz 


1 TO /; 1 /I T\ 

1/6.01 (1 /) 


f~^'\c\ /^io r^'\n 
Ciy — Clo — CI / 


AA OO /I A\ 

yy.oz (14J 


r^n r^-j 

C / — Cz — C J 


ITT /I /I ^1 T\ 

IZJ.44 (^1 /J 


C 1 y — C 1 0 — M 1 0 A 


1 1 1 Q 
111.0 


MO i^O 

JNz — Cz — Ci 




CI / — Clo — MloA 


1 1 1 Q 
111.0 


r^A r^i Ml 
C4 — Ci — JN 1 


1 "2/1 01 /"l 


Ciy — Clo — MloD 


1110 
lll.O 


/^A r^i r^'> 
C4 — Ci — Cz 


lly.4/ (15) 


C 1 / — C 1 o — M 1 or> 


1 1 1 o 
lll.O 


"\T1 C^l /^T 

JN 1 — Ci — Cz 


lUD./l (O) 


M 1 O A C 1 O M 1 OD 


1 AA C 

luy.D 


r^"! r^A /^c 
Ci — C4 — CD 


110.42 (15) 


M'2 A /^OA 

JNi — Ciy — CzU 


1 1 A OA /I ti\ 

iiy.oU (lo) 


Ci — C'H — C 1 1 


IT/1 O^ 

124.83 (15) 


JN i — C 1 y — C 1 o 


111 1 A /I C\ 

1 li.jy (lo) 


CD — C4 — C 1 1 


116.5 / (15) 


CzU — c 1 y — c 1 o 


Izo.oZ (ID) 


Co — CD — C4 


121. /4 (Id) 


Cz 1 — CzU — CzD 


1 1 o ni (^ o\ 
Uo. /i (lo) 


i^Q 

Co — CD — Co 


1 1 T AA /"I /;^ 
11 /.Uo (loj 


i^OI i^OA i^lQ 

Cz 1 — CzU — c 1 y 


1 0A zz. i'\n\ 
IzU.DD (,1 /J 


r^A r^z r^o 
C4 — CD — Co 


111 1 T /I C\ 

121.1 / (15) 


r^'^z r^nr\ /^ia 
CzD — CzU — C 1 y 


1 OA n(\ { 1 /i\ 
IzU. /U (Id) 


i~^n r^£i r^z 
C / — Co — CD 


111 AO /I ii\ 
121.^6 (lO) 


/^oo /^oi r^n(\ 
Czz — Cz 1 — CzU 


1 OA A\ / 1 0\ 

lzU.41 (lo) 


r^n r*^£. xj/c 
C / — Co — Mo 


1 1 A A 


/^OO /^0 1 XJ0 1 

Czz — Czl — MZl 


1 1 A O 

iiy.o 


C^Z C^f^ XJA 

CD — Co — Mo 


1 1 Q A 


i^OA i^O 1 XJ0 1 

CzU — Cz 1 — MZ 1 


1 1 O Q 

iiy.o 


i^/C r^n r^'t 
Co — C / — Cz 


1 1 /"I T\ 

Uo. /o (1 /) 


/"'Tl /^OT /^Tl 

Czi — Czz — Cz 1 


1 1 A A£i CS A\ 

1 iy.4o (ly) 


i~^n un 

Co — C7 — H7 


121.6 


r^n"i ttt> 

Czi — Czz — Mzz 


120.3 


C2— C7— H7 


121.6 


C21— C22— H22 


120.3 


03— C8— C9 


120.70 (17) 


C22— C23— C24 


121.52(19) 


03— C8— C5 


120.92(17) 


C22— C23— N4 


118.7 (2) 


C9— C8— C5 


118.36(16) 


C24— C23— N4 


119.8 (2) 


C12— C9— CIO 


119.54(18) 


C25— C24— C23 


118.87 (19) 
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CI/ — cy — Cs 


1 T A A 1 /I T\ 
1/U.Ul (1 /) 


clu — cy — Co 


1 OA A Z /I /C\ 
1/U.43 (iO) 


ciD — CIO — cy 


1 1 A cA /I ^^ 
liy.DU (1 /J 


CiD — CiU — Cll 


1 1 A cA /I ^^ 
liy.DU (1 /J 


/"'A /"^ 1 A /"^ 1 1 

cy — ciu — Cll 


1 T A an /' 1 /C\ 
1/U.y / (lo) 


Uz — Cll — C4 


1 T> T A 1 /C\ 

i/z.jy (loj 


1 1 1 A 

Uz — Cll — CIU 


1 1 A "i/C /I /C\ 

iiy.io (loj 


C4 — Cll — CIU 


1 1 O 1 C /I c\ 

116.15 (IDJ 


CI J — CI/ — cy 


1 TA /I /'1\ 

1/U.4 (zj 


/^1T /^IT UIT 

CI J — CI/ — HI/ 


1 1 A O 

uy.a 


A 1 O XT 1 O 

cy — ciz — HI/ 


1 1 A O 

iiy.s 


/^ll 

C 1 / — C 1 3 — C 1 4 


1 TA A 

1/U.4 {I) 


/^ll LJII 

CI/ — C13 — H13 


1 1 A O 

iiy.5 


C14 — C13 — H13 


1 1 A O 

uy.s 


CI J — C14 — CIS 


1 1A 1 

lZkj.Z (I) 


/^l"! XJ1/I 

C13 — C14 — H14 


1 1 A A 

iiy.y 


XJ1/1 

CI J — C14 — ^H14 


1 1 A A 

uy.y 


C14 — CID — CIU 


1 1A A 

1/U.U (zj 


XJ1C 

C14 — CI J — ^HID 


1 1A A 
1/U.U 


/^1A U1C 

CIU — CO — HO 


1 TA A 
1/U.U 


XT 1 1 1 T 

iN 1 — C 1 0 — C 1 / 


iiT /I/; /'^ A\ 
1 1/.40 (,14) 


JN 1 — ClO — HloA 


1 AO 1 

luy.i 


CI / — ClO — ^HloA 


1 AA 1 

luy.i 


TVTl 1 /; TTl /CO 

JN 1 — C 1 0 — H 1 oo 


1 AA 1 

loy.i 


C17— C16— H16B 


109.1 


H16A— C16— H16B 


107.8 


04— CI 7— CI 6 


108.55 (14) 


04— CI 7— CI 8 


104.60 (14) 


C16— C17— C18 


111.04(15) 



/^TC /^T/1 TJ^A 

C/j — C/4 — H/4 


1 TA /C 

1/U.6 


/^TJ /^0/1 IJO/I 

C/J — C/4 — H/4 


1 ^A /C 

1/U.6 


/^O/l /^OA 

C/4 — C/j — C/U 


1 OA AA ^^ o\ 
1/U.yy (18) 


/^1/l /^1C 

C/4 — C/J — H2D 


1 1 A C 

iiy.j 


/^TA /^Tc mc 
C/U — C/J — H/j 


1 1 A C 

1 ly.j 


JNz — C/o — Cz / 


1 1 T T /I /"I 0\ 

llj.j4 (la) 


JN/ — C/o — ^H/oA 


1 AO A 

lUo.y 


/^OT /^O/C XJO/C A 

C/ / — C/O — H2oA 


1 AO A 

lus.y 


JN/ — C/o — H/ors 


1 AO A 

luo.y 


Cz / — C/O — H/ori 


1 AO A 

lus.y 


H/oA — Czo — HZOD 


1 AT n 
lU/. / 


/^io /^T7 r^">/: 
C/o — C/ / — C/o 


1 T/; /; /'0\ 
1/6.6 (/) 


/^OQ /^T7 Lm 

C/o — C/ / — H/ / 


1 1 /; "7 
116./ 


/^T/; /^TT Lm 
C/D — Cz / — HZ 1 


1 1 /; "7 
116./ 


r^'^n /^oo XJ10 a 
C/ / — C/is — HzoA 


1 OA A 
1/U.U 


Cz / — C/8 — H/ors 


1 OA A 
1/U.U 


Hz 8 A — C/ o — Hz srJ 


1 OA A 
1/U.U 


CI — Nl — Cj 


1 AA /CO ^^ A\ 
lUy.O/ (14) 


CI — JN 1 — CIO 


-[-[n OA /I /1\ 
11 1 My (14) 


Cj — JN 1 — Clo 


ITI A/1 /ICA 
1 jl.U4 (O) 


/^i An /^T 
C 1 — JN / — C/ 


1 AO Q ^ /I ^ \ 

luy.sj (O) 


/^1 /^O/C 

CI — JN/ — C/O 


1 OO OO /I /C\ 

i//.y/ (lo) 


/^O XTO /^O /C 

C/ — JN/ — C/O 


1 O/C "5 0 /I /C\ 

126.32 (16) 


C19— N3— 04 


109.50(14) 


06— N4— 05 


123.0 (2) 


06— N4— C23 


118.8 (2) 


05— N4— C23 


118.2 (2) 


N3— 04— C17 


107.87 (12) 



Hydrogen-bond geometry (A, °) 



D—R-A D—R 

C7— H7-01' 0.93 

C18— H18B-02" 0.97 

C26— H26B-01' 0.97 

C16— H16A-02 0.97 



Symmetry codes: (i) x+1/2, ->'+3/2, z+1/2; (ii) -x+1, -y+2, -z. 



R-A D-A D—R-A 

2.60 3.516 (2) 169 

2.37 3.333 (2) 170 

2.55 3.379 (3) 144 

2.10 2.902(2) 141 
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